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Abstract  
As a contribution to the study of wider issues of contractual 
arrangements, this dissertation empirically examines the tie-in 
sale arrangement of structure and fitting out of private residential 
buildings in Beijing. 
 
Existing theories derived from the literature are limited and 
incapable of explaining the tie-in sale arrangement in a 
competitive market. This dissertation seeks to bridge the gap. It 
adopts a probit model to examine the data for 137 residential 
developments in Beijing which were available for sale from June 
2001 to Dec 2007. it is found that tie-in sale of structure and 
fitting out happens more often when the developers want high 
sales revenue or when the developments are farther away from 
city centre, while it is less probable so if the development 
involves villa type buildings. It is hoped that this research could 
stimulate further studies on this rather unexploited but important 
topic of contractual arrangement. 
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Table i 
Summary of Hypothesis and Test Results 
 
Hypothesis Test Results 
Hypothesis 1: transaction unit price is positively 
related to the probability that tie-in sale is adopted 
Not Refuted 
Hypothesis 2: apartments have a higher probability 
of coming with fitting outs than villas 
Not Refuted 
Hypothesis 3: the distance from the city centre is 
positively related to the probability of adoption of 
tie-in sales 
Not Refuted 
Hypothesis 4: the average size of residential units 
is negatively related to the probability of adoption 
of tying arrangement 
Refuted 
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Chapter 1. Introduction 
Tie-in sales means the arrangement where a particular good 
(tying good) can only be sold if the buyer purchases also another 
good (tied good). The literature on tie-in sales is rooted in 
American antitrust analysis, which focuses on monopolists’ tie-in 
behaviours despite the fact that tie-in behaviours are also very 
commonly seen in competitive markets. As a result, the existing 
theories on tie-in sales are unable to explain this widespread 
phenomenon. 
 
Tie-in sales can be found in many competitive markets. For 
instance, in the food and beverage services market, nearly all 
restaurants would tie the food with drinks, selling as ‘lunch set’ 
or ‘dinner set’. The market is fully competitive with thousands of 
different service providers in spite of the existence of big food 
chains. Another example is the tying arrangements of mobile 
phones with mobile network services. Although in most places, 
number of service providers is limited, the market is still being 
considered as a competitive one. It is because the common 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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technology adopted by most of the service providers enables 
customers to move freely from one service provider to another. 
Indeed, mobile users in some markets like Hong Kong can 
choose to purchase the things separately.  
 
The China private residential market is also a competitive market 
where tie-in sales can be observed. Some developers may adopt 
such tying arrangement of fitting out to structure in some of their 
developments. Although literature about tie-in sales is not scarce, 
the reason behind such arrangement in the competitive market 
has not been explored. To start with, the private residential 
market of mainland China will be briefly introduced.  
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1.1 The China residential market 
In China, residential units are sold with or without fitting-outs. 
This is not commonly found in other parts of the world where 
people take it for granted a new flat must come with fitting-outs. 
In China, a residential unit without fitting-out is known as a 
‘maopifang’. The practice became popular after 1994 when the 
construction authority relaxed the requirements for acceptance so 
that residential buildings without fitting-outs became eligible for 
acceptance. Residential building developers in other places may 
not be able to provide such maopifang as they may be limited by 
legal requirements for occupation, mostly for the sake of safety. 
For instance, a building without sanitary fittings could not get an 
occupation permit in Hong Kong1. 
 
When a residential unit comes with fitting-out, the buyers are 
forced to purchase the fitting-outs together with the structure of 
flats. This is an example of tie-in sales. Fitting-out to flats, being 
the tied product here, in fact could be purchased separately in the 
                                                 
1 Buildings Ordinance, Hong Kong Legislation (cap 123) 
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market. Developers in most cases arrange the whole 
development to be tied or not tied. It is not usual to see 
developers adopting a mixed bundling strategy on developments, 
i.e. to provide both tied and untied flats in a specific 
development. Thus, it seems there are some factors behind for 
the developers to consider when deciding to tie or not. The 
characteristics of the development could be the critical factors 
for consideration. Since these characteristics help the developers 
sort out different target groups of customers, so that the 
developer may be able to increase profit through the adoption of 
tie-in strategies. Of course, the tying arrangement and its 
determinants behind other types of tie-in arrangements remains 
an interesting topic which worth further studies.  
 
The private residential market in Beijing is competitive. There is 
no dominant developer in the city and it is found from the data 
source that among the 137 samples, there are 132 different 
developers. It is found that existing theories on the topic ‘tie-in 
sales’ or ‘commodity bundling’ are inadequate to explain the 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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situation in competitive markets. This motivates the dissertation. 
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1.2 Objectives of the study 
This study tries to analyze empirically the phenomenon of tie-in 
sales in the private residential market in Beijing, in the attempt to 
find out how various characteristics of developments affect the 
decision of tie-in sales arrangement.  
 
The study of tie-in sales arrangement in the private residential 
market is important in two aspects. We believe there must be 
some motivations driving the developers to adopt such 
arrangement. Their motivations could be increasing sales 
efficiency or promoting profitability of project. If we can find 
such motivations behind, it is possible that such arrangement 
may be able to be incorporated into other markets. Moreover, the 
study, as a pioneer in the topic, can contribute to the field of 
pricing strategy and promote further studies.  
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1.3 Organization of the study 
This dissertation begins with the introduction, which is followed 
by a literature review. The literature review aims at finding how 
the term ‘tie-in sales’ has been defined, as well as some 
rationales behind such practice as investigated by the previous 
scholars.  Then it proposes theories to explain why tie-in 
arrangement is adopted in a competitive market. After the 
development of theories, hypotheses are developed and data 
samples are presented. The dissertation adopts a probit model to 
verify four proposed measures of separating groups of consumers 
with different preferences. It ends by discussing on the results 
how the characteristics influence tie-in sales arrangement and 
why is that so. Conclusion will then be drawn. Finally, 
limitations of this study will be stated and some areas for further 
studies will be suggested.  
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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Chapter 2. Literature review 
The area of study is tie-in sales. The topic becomes hot since the 
Bowman’s (1957) introductory paper on the tying arrangement. 
Actually the basis for the topic is the American’s antitrust law, 
which states that tie-in sales may help monopoly seller of the tied 
product to extend its monopoly power to the tying product’s 
market. The literature review of this dissertation begins by 
examining previous definitions of tie-in sale. This can help 
clarify the scope of the topic. After that, some rationales behind 
tying arrangement discovered by previous scholars would be 
reviewed. The rationales stimulate us to think of the reason and 
the basis behind such arrangement, especially in the private 
residential market we are investigating in this study. After that, 
limitations in the previous studies of tie-in sales will be 
discussed. 
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2.1 Complementarity and requirement to purchase 
Bowman (1957) and Burstein (1960) are two of the earliest 
literatures concerning the phenomenon of tie-in sales in 
economics. Bowman (1957) defined a tie-in sale as conditioning 
the sale or lease of one commodity on the sale or lease of another. 
Bowman’s literature gave an early definition, which was adopted 
by many researchers. This is the pioneer of the research relating 
to tie-in sales. According to Burstein (1960), a tie-in sale is 
ordinarily defined as one in which the seller of the tying good 
requires that one or more other goods used with the tying good 
also be purchased from him. Burstein’s definition implied that 
tying and tied goods are complementary in nature. Moreover, he 
intended to use the term more broadly and gave a new definition. 
Once the purchaser of the tying good is required to purchase one 
or more tied goods from the seller of the tying good, it can be 
treated as a tie-in sale.  
 
These two definitions, one provided by Bowman and the other 
by Burstein, are different in two ways. First, the former implies a 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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relationship between the tying and the tied goods. The latter does 
not have such requirement on the goods being sold. Actually 
Burstein (1960) concluded in his paper that complementarity of 
the goods is not essential to the rationale of tie-in sale. Burstein 
have redefined the term tie-in sale in the paper and implied in his 
definition that the goods need not to be complementary in nature. 
Another difference between the two definitions is that the latter 
concerns with “requirement” to purchase the tying goods 
whenever they need from the seller. 
 
First, we shall discuss the matter of complementarity. Perhaps, 
complementarity may not be an essential relationship for two 
goods to be tied for sale, we could see this important point when 
the seller wants to increase sales efficiency through the tie-in 
sales arrangement2. Take the example of lunch set offered by 
most restaurants again. Food and beverage are complementary in 
nature. Of course, customers can choose to buy either food or 
beverage when they enter a restaurant. If the restaurant offers the 
                                                 
2 Gans and Kings (2004) 
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two goods separately, the customers may choose to buy the 
beverages or food anywhere else. However, as food and beverage 
are complementary, customers usually demand them together at 
the same time. If the restaurant is also offering lunch sets, with 
the set price lower than the sum of separate goods, most people 
would choose set lunch instead. In such way, restaurant’s sales 
efficiency can be increased.  
 
Telser (1979) held a different view with Burstein on the 
relationship of tying and tied goods. He insisted that the two 
goods have to be complementary. Telser stated that in a tie-in 
sale, the seller of one commodity requires his customers to make 
all the purchases of at least one of the complementary 
commodities in the tie-in. The goods are complementary in 
nature. Although the complementarity of the goods is not 
essential to tie-in sale, it could be one of the rationales for the 
decision of tie-in sales – it can increase the sale efficiency.  
 
Second, what is the difference between “requirement to 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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purchase” and “a simple purchase”? We can immediately see the 
difference when we consider the cases that IBM ties its 
computers with punch cards and Microsoft ties Internet Explorer 
and other softwares with Windows. In fact, IBM did not actually 
sell its computers. Instead they were rented to users. Computer 
users rented the machines and IBM required the lessees to 
purchase punch cards from her (to be used with computers 
together). IBM tied the sale of computers with requirement to 
purchase punch cards3. This means that computer users have to 
use punch cards from IBM instead of from any other suppliers. It 
is totally different in Microsoft’s case. Microsoft sold computer’s 
Operating Systems. She tied the OS with some softwares such as 
Internet Explorer. The tied product in the Microsoft case is a 
simple purchase instead of a requirement to the purchase of 
something. Consider the whole situation again. What if IBM sold 
her computers and Microsoft lease out computer’s OS? Of course 
it would be more difficult for IBM to control her customer. In 
such example it is obvious that the tied product can be 
                                                 
3 IBM Corporation v. United States, 298 U.S. 131 (1936). 
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“requirement to purchase” in case the tie-in sale is a lease in 
nature.  
 
Requirement to purchase vs. a single purchase in private 
residential market 
We can find a similar nature in the private residential market. 
Consider private residential units as the tying good and the fitting 
outs (interior decoration) as the tied good. For a new residential 
flat, some developers require only a one-off purchase of the tied 
good (structure). In case the purchaser is not satisfied with the 
tied decorations, it is always possible that the decorations could 
be removed and provided again by some other interior design 
and decoration companies rather than the developer. However, it 
still happens in the property market where the seller ties a unit 
with requirement to purchase interior decoration from him. 
However, this happens only when the flat is leased.  
 
Pure bundling and mixed bundling 
This dissertation will not analyze requirement to purchase in 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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more detail, it will instead concentrate on the single purchase 
case. A classification of the concept of tie-in sale will however 
help understand the topic. Carlton and Perloff (1994) stated that a 
tie-in sale is one in which a consumer can buy one good only by 
purchasing another good as well. They divided tie-in sales into 
two common types. One is bundling or a package tie-in sale 
which occurs when two or more products are sold only in fixed 
proportions. The other type is a requirements tie-in sale, where 
customers who purchase one product from a firm are required to 
make all their purchases of another product from that firm.  
 
Whinston (1989) further classify the first type of tie-in, which is 
known as bundling or package tie-in sale, into pure bundling and 
mixed bundling. The term pure bundling is used to describe the 
cases in which the seller offers the goods for sale only as a 
bundle with a single bundle price. While mixed bundling is 
related to the case when the seller offers to sell the products both 
separately and in a bundle, with the price of bundle different 
from the sum of the single good prices. Figure 2.1 shows the 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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classification diagram. 
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Figure 2.1  
Classification of tie-in sales according to Carlton and Perloff 
(1994) and Whinston (1989) 
 
 
However, even if the firm charges separate prices for the two 
products, he can still prevent the consumer from buying just one 
of the products. Recently there is a famous case concerning the 
selling of i-phone in Germany. This case can be used to explain 
why sellers can prevent consumer from buying just one of the 
products. Apple Inc.’s ‘i-phone’ is a hot product with an 
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innovative design. Supporters believe that it brings a feeling of 
fashion when they take the i-phones outdoor. However, in 
Germany, Apple Inc. cooperated with T-mobile to sell the phones. 
T-mobile becomes the only legal agent to provide i-phone to the 
Germans. T-mobile tied the phone with its telecommunication 
service plans. At the same time, the phones are technically 
locked in a way that it must be used with T-mobile SIM cards. In 
this situation the consumer is forced to buy the bundle and to use 
T-mobile’s service for at least two years. Another 
telecommunication service provider, Vodafone, put the case to 
court. It claims that the acts of T-mobile have offence the 
antitrust law. The court held that T-mobile has violated the 
antitrust laws and issued an order to T-mobile that they must put 
unlocked i-phones into market. After such an order, T-mobile 
unlocked i-phones for sale, but they priced it at Eu999, while 
originally a locked phone with service plan tied is sold at a price 
of Eu399. 
 
In this case, T-mobile adopted a mixed bundling strategy to 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
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prevent from infringing the antitrust law. Also, the difference 
between the options is quite large that consumers would like to 
choose the tied one. If someone is keen on using other 
telecommunication service provider, he would be paying a sum 
so high that T-mobile is able to earn a much greater profit.  
 
The literature of tie-in sale thereafter gave similar definitions of 
tie-in sales. According to the classifications shown above, the 
tie-in sale of private residential units with / without fitting outs is 
a pure bundling case. It is because in most cases of tie-in sale, 
the developer would only offer the goods as a bundle, instead of 
providing a separate price for the tied and tying products in 
parallel. Moreover, the tied and tying product is always being 
sold in proportion. In our case, it is one to one. The importance 
of classifying tie-in sales lies in that it helps to analyze rationales 
behind such arrangement. These rationales are analyzed in the 
following section.  
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2.2 Reasons for tie-in 
Literature on this interesting topic of tie-in sales is mostly rooted 
on the American antitrust laws. The American courts concluded 
in most cases that tie-in sales is illegal because of the extension 
of monopolist power. This is commonly known as ‘the leverage 
theory’ which stated that tying arrangement may be adopted by a 
monopolist seller (monopoly on tying product) to extend its 
monopoly power to a second market (the tied product). However, 
the courts’ conclusion was criticized by the Chicago school of 
antitrust analysis. These include ‘economic efficiency’, 
‘reputation protection and quality assurance’, ‘metering device’, 
and ‘extract consumer surplus through price discrimination’. We 
shall nevertheless discuss the leverage theory first. 
 
Extend monopolist power (The leverage theory) 
The investigation through the topic of tie-in sales began since the 
United States antitrust law. It is originally believed that tie-in 
sales can help the monopoly sellers to extend their monopoly 
power into another market, thus prohibited by the antitrust law. 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
 20 
However, such rationale of tie-in sales is based on the 
assumption that the seller of tying product has monopoly power 
in the market.  
 
The following paragraph best summarized the U.S. courts’ 
attitude towards tie-in sale: 
 
‘…A primary basis for this condemnation has been the 
courts' belief in what has come to be known as the 
"leverage theory" of tying: that is, that tying provides a 
mechanism whereby a firm with monopoly power in 
one market can use the leverage provided by this 
power to foreclose sales in, and thereby monopolize, a 
second market4.’ 
 
Conditioning the sale or lease of one commodity on the sale or 
lease of another is generally considered a trade restraining device. 
The recent report of the U.S. Attorney General’s Committee to 
                                                 
4 Whinston, Michael D. Tying, foreclosure, and exclusion. The American Economic Review 80 (4) 
(1990): 837-859. 
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Study the Antitrust Laws declares that the purpose of a tying 
contract is monopolistic exploitation5.  
 
Apart from the leverage theory, economists suggested many 
alternative theories to explain the practice of tie-in sales. 
 
Economic efficiency 
Tie-in sale may be used to increase market efficiency given that 
the two goods are complementary in nature.  
 
Gans and Kings’ (2004) analysis showed that bundling is more 
desirable than buying the individual products if the gains from 
the bundle are greater than the sum of the gains from trade on 
each individual product. This reflects both demand side and 
supply side benefits from bundling. Gans and Kings sum up their 
analysis on social efficiency of bundling as follows: bundling is 
most likely to be socially efficient if it involves some 
complementarity on the demand (customer valuation) or supply 
                                                 
5 U.S. Department of Justice, Vertical Restraints Guidelines, antitrust and trade regulation report, 
Washington: Bureau of National Affairs, 1985 
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(cost saving) side.  
 
Gans and Kings implied that tie-in sale can increase economic 
efficiency only when the tied and tying products are 
complementary in nature. The reason behind is that a mass 
production can save cost. For the producer to produce both the 
tying and the tied products, and sell them together as a bundle, 
the average cost per product under a mass production must be 
lower.  
  
Carlton and Perloff (1994) also supported the possibility of 
increasing market efficiency under a tying arrangement. They 
argued that tie-in sales economize on the cost of grading 
individual units of a product. Instead of grading each unit 
separately, total search cost can be reduced if the buyer must 
purchase the items together. To sum up, tie-in sales can increase 
economic efficiency if the products are complementary in nature. 
Both the seller and the purchaser may gain benefit from such 
arrangement. 
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Reputation protection and quality assurance 
Apart from increasing market efficiency, complementarity of 
products can also ensure the quality of the bundle and hence 
protect reputation of the seller. Haas-Wilson (1987) suggested 
that sellers may engage in tying to protect their reputation in case 
the consumers can only evaluate the performance of the bundled 
products rather than the individual performance of the tying and 
tied goods respectively. 
 
Craswell (1982) suggested that the seller can gain informational 
benefits through adopting the tying arrangement. If consumers 
can evaluate the quality of the combined good or service but not 
the quality of individual components, then purchasing the 
components from different sources will make it difficult for them 
to assign responsibility for any subsequent product failure.  
 
Metering device 
Sometimes tie-in sales arrangement can be used as a metering 
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device which counts the usage of tied product of individual 
customers effectively. 
 
Telser (1979) suggested that a necessary condition for the use of 
tie-in sales as a metering device is that customers combine the 
component commodities in different proportions. Were the seller 
to offer all customers the same bundling package of component 
commodities, no metering is possible here. Telser hence 
suggested that for a tie-in sale to achieve the purpose of metering, 
the tie-in case must be a requirement to purchase instead of 
bundling. 
 
Schmalensee (1982) suggested that for the analysis of tying 
contracts as metering device, the two products involved are 
usually complements and that buyers with higher reservation 
prices for the tying product demand more units of the tied 
product. This made it very clear that only the un-proportioned 
tie-in sales, i.e. tied product as a requirement to purchase, can 
achieve this purpose as a metering device for individual 
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customers. The idea of Schmalensee is consistent with Telser. 
 
Extract consumer surplus through price discrimination 
Adams and Yellen (1976) suggested that the profitability of 
commodity bundling can stem from its ability to sort customers 
into groups with different reservation price characteristics, and 
hence to extract consumer surplus.  
 
There has been a lot of research works about tie-in sales as an 
effective price discrimination device. These includes Bowman 
(1957), Adams and Yellen (1976), Posner (1976), Schmalensee 
(1982), and Carlton and Perloff (1994). All of the scholars have a 
positive attitude towards the relationship of price discrimination 
and tie-in sales.  
 
Monopoly not being a sufficient condition for the presence of 
tie-in sale 
Most of the above reviewed reasons for tie-in requires the 
presense of monopoly power. For instance, Telser (1979) 
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suggested that for the tie-in policy to be successful the seller 
must have monopoly in at least one of the commodities in the 
tie-in. This is consistent with Bowman’s (1957) point of view 
that tie-in sale requires the existence of monopoly power. In 
other words the seller must have the ability to control the supply 
of the tied commodity. Bowman believed that if the seller does 
not have such market power, he would be displaced by a 
competitive seller who does not impose the tying policy.  
  
However, Deborah (1987) investigated the contact lens market 
and suggested that sellers may not need to be monopolies for the 
tie-in sales to be present. Indeed, we observed a lot of tie-in 
arrangements in competitive markets. This clearly shows that 
existing theories are insufficient to explain the phenomenon in 
the competitive market.  
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2.3 Contribution of this dissertation 
This dissertation seeks to contribute to the study of tie-in sale 
arrangement in a competitive market. This competitive market is 
the private residential real estate market. There have been few 
studies on competitive markets. One notable exception is 
Deborah (1987), who studied tie-in arrangement in contact lens 
market where there are many sellers. Deborah’s study may not be 
applicable to our case, as private residential market is definitely 
of different nature with any other market else. This dissertation 
thus attempts to fill the gap to investigate tie-in sales in 
competitive residential real estate market.  
 
In addition, the theories advanced in this dissertation will be 
empirically examined. In contrast, theoretical studies by previous 
scholars rely too much on assumptions. Of course, assumptions 
can help make problem simpler, and make explanations easier to 
be understood. However, too many assumptions will make 
verification of theories almost impossible. That is probably why 
there are few empirical studies in the literature.  
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This study seeks to make such a contribution. It is hoped that  
further investigations into the interesting but unexploited topic 
will be invoked. 
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Chapter 3. Method and hypothesis 
In real estate market of Beijing and even the whole mainland 
China’s, the adoption of tying arrangement, i.e. to tie the 
structure with fitting out, is common. However, such 
arrangement is rare or absent in Hong Kong or any other 
countries.  
 
It is believed there must be some motivations behind the 
arrangement. Probable reasons could be that tie-in sale in some 
circumstances enables the development to increase or even 
maximize profit. Profit maximization may be achieved by 
attracting a particular group of customer, or a total cost reduction, 
or to speed up the sales process.  
 
Hypotheses developed in the following sections are based on the 
assumption that different consumers have different consumer 
preferences for economies of scale. We see this as the primary 
basis for the tie-in sales in the private residential market. For 
instance, some consumers value economies of scale in the mass 
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production of fitting out considerably more. This can make a big 
difference when considering which development is better and 
worth buying.  
 
Some factors we believe are the main concern when consumers 
choose a flat to buy. For instance, given two families of the same 
size, the one with higher income level may choose a larger flat. 
Hence, size of a flat could be a factor capable of separating the 
group of consumers with higher income from the group with 
lower income. It is very possible that the developers will 
consider the consumers’ preference patterns while they consider 
the adoption of tie-in sales in their development. Hence, we 
propose the following factors, which could help developers sort 
out consumer groups with different consumer preference on the 
tie-in sales arrangement. 
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3.1 Hypothesis 
Price, type, location, size of a flat are the four factors that could 
separate consumers of different groups who have different 
preference for tie-in arrangement.  
 
Compare two developments; one solely sells the structure and 
the other ties the structure with fitting out, it is obvious that the 
latter should be sold in a higher price, with all other being equal. 
It is because the selling price of a bundled flat involves not only 
the structure of flat and the land price, but also the tied fitting out. 
The flat would be ready for occupation immediately. A bundled 
product should be of higher value to most consumers.  
 
A flat with fitting outs tied for sale must be of higher value than 
those without in the eyes of most consumers. The cost of a mass 
production of fitting outs on the entire development is reduced 
compare with the cases fitting outs being purchased separately. 
The property developer could earn a higher profit if the tie-in 
arrangement is adopted. It is thus hypothesized that there would 
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be a positive relation between the transaction unit price and the 
probability that tie-in sale is adopted on the development.  
 
Hypothesis 1: transaction unit price is positively 
related to the probability that tie-in sale is adopted. 
 
In contrast to apartment type buildings, villa type developments 
feature a smaller number of residential units. Target consumers 
of the two types of flats are different. Those who have higher 
income prefer the latter type of flat because a smaller scale of 
development can provide them with the feeling of being unique 
and superior, as well as the sense of privacy and safety. More 
often, villas would be targeted at middle or high income groups. 
On the contrary, apartments would be more likely targeted at the 
lower income groups. Consumers of villa type developments 
usually have requirements of unique decoration. While for those 
lower income groups, cost reduction in a mass production would 
be of higher priority than a unique fitting out design. Hence, they 
do not mind having the same fitting out in their flat as long as it 
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is cheaper. If the consumers of villa type developments require a 
unique fitting out design in their flats, they would have to 
demolish the tied fitting outs. It would be a waste of resources 
and also the cost of tied fitting out in their point of view would 
be zero or even negative. The amounts saved in the economies of 
scale of the mass production of fitting outs worth nothing to 
them. Thus, to suit the preference of these customers, it is 
hypothesized that developers are less likely to adopt tie-in sales 
in apartments than in villas.  
 
Hypothesis 2: apartments have a higher probability of 
coming with fitting outs than villas.  
 
Price of land depends greatly on its location. Lands located at the 
heart of the city must be valued higher than the one situated at 
suburbs given that all other characteristics of the two pieces of 
land are the same. It is because the former one is of higher 
accessibility, which benefits a variety of land uses. For instance, 
a highly accessible office can keep the occupants in close contact 
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with its business partners. It also explains why business 
agglomerate at CBDs in most countries. In addition, retail 
businesses consider accessibility as an absolute advantage 
because it helps raise sales and revenue directly.  
 
Residential buildings benefit from high accessibility too. 
Residence can save time traveling to the work place and their life 
will be more convenience. Thus, the nearer a land to the city 
centre, the higher its price would be. Locations help to separate 
the consumer groups with different income levels, which will 
have different preference on tie-in arrangement. It implies that 
developments located farther away from city centre will target at 
lower income consumers while those located closer will target at 
higher income groups. Thus, it is hypothesized that distance of 
development from city centre will have a positive effect on the 
adoption of tie-in sales. It is because lower income groups will 
value the economies of scale in mass production of fitting outs 
higher.  
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Hypothesis 3: the distance from the city centre is 
positively related to the probability of adoption of tie-in 
sales  
 
Similar to the type of flats (villa and apartment), consumers with 
heterogeneous preference on the fitting out design could be 
separated by the size of the flats. For larger flats, the targeted 
groups of consumers are mainly the higher income groups. Given 
the same family size, the family with higher income level 
demands a relatively larger flat than a lower income one does. 
Moreover, larger flat size implies that the structure and design of 
flat could be more complicated. Users may demand a unique and 
complex fitting out design in such larger and complicate flats. 
Hence, it is hypothesized that larger flats are less likely to be 
tied.  
 
Hypothesis 4: the average size of residential units is 
negatively related to the probability of adoption of tying 
arrangement.  
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3.2 Data 
Our hypothesis will be verified with empirical data. The 
following section shows the source of the data  
 
Source of data 
In Hong Kong, market transaction of private residential units can 
be found in the Land Registry. However, there is no official 
transaction registration system in mainland China. Hence, no 
formal transaction records are publicly available. However, 
specifications of sale of developments data are available from the 
web6. It provides information on developments in sale or about to 
be available in market. Specifications such as the location of site, 
the type of flats, plot ratio, total size of development, date of sale, 
name of developer, and most importantly, average transaction 
prices are recorded. Apart from the development particulars, the 
sale strategy of the developer – whether or not the structure is 
tied with fitting out for sale, is also recorded. Although it is not 
an authorized source of data, it is the most reliable source 
                                                 
6 The Beijing Soufun web, http://www.soufun.com/house/subject/200701/2007yuce/index.html 
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available about the transaction records of the Beijing residential 
development sales.  
 
Number of samples and characteristics of development 
concerned 
137 samples of recent developments in Beijing are obtained. 
They are located in various districts including Chaoyang, 
Haiding, Changping, Xuanwu, Chongmen, Dongcheng, and 
Xicheng. The sales of developments were made from June 2001 
to November 2007.  
 
A variety of development characteristics are collected. It 
includes:  
(a). Name of development 
(b). District 
(c). Ring (as an indication of the distance to city centre) 
(d). Type of units (apartment or villa) 
(e). Number of storeys of the building 
(f). Average market price 
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(g). Average unit transaction price 
(h). Number of transacted units 
(i). Total transacted area 
(j). Date of sales 
(k). Tie-in sales arrangement 
(l). Name of developer 
 
Among the twelve characteristics collected, only six are used for 
hypothesis testing. They include (c), (d), (g), (h), (i), and (k). (k) 
is the core for this study, as it is the dependent variable in the 
models. (c) is an indicator of distance of a development to the 
city centre and it is used for testing hypothesis 3. (d) describes 
the type of flats in the development. It will be converted into a 
dummy variable (1 for villa and 0 for apartments) for testing 
hypothesis 2. (g) will be used for testing hypothesis 1. (h) and (i) 
will be used together to compute the average size of flats of the 
development. This average size will then be used to test 
hypothesis 4.  
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In some cases, individual developers may have their own 
preference on the habit of adopting tying arrangement of fitting 
out. Some may think the developers’ effect can be highly 
significant factor affecting the decision to tie-in. However, this 
effect is not observable in our data set. It is because Beijing 
residential market is not dominated by any developer. Our data 
show that the 137 developments were developed by 133 different 
developers. This confirms that the private residential market in 
Beijing is a competitive market.  
 
Table 3.1 describes some statistical characteristics of our data 
sample. Beijing is planned to be a city with concentric rings of 
avenues. The second ring surrounds the old city walls within 
which the city centre is located. The outer rings are known as the 
third ring, the fourth and the fifth respectively. As the city 
expands, there will be more rings. Rings are thus an ordinal 
measure of the distance to the centre of city. 
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Table 3.1 
Description of sample data 
ITEM CATEGORIES 
NUMBER OF 
OBSERVATIONS 
% TO TOTAL 
NUMBER OF 
SAMPLES 
Total number of 
samples 
 137 100% 
Tied with 
structure 
71 52% 
Not tied 64 47% Fitting out status 
Mixed / 
unknown 
2 1% 
1 15 11% 
2 19 14% 
3 20 15% 
4 51 37% 
Ring location 
5 32 23% 
Apartment only 124 91% Type of flats of 
development Villa included 13 9% 
<10000 37 27% 
10000-14999 42 31% 
15000-19999 13 9% 
>20000 9 7% 
Transaction unit 
price (RMB/ 2m ) 
unknown 36 26% 
Average flat size <100 29 21% 
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100-149 41 30% 
150-199 16 12% 
>200 15 11% 
( 2m ) 
unknown 36 26% 
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3.3 Testing method 
The purpose of this dissertation is to find out the relationship 
between (a) whether tying arrangement is adopted in a 
development and (b) the characteristics of developments which 
could separate consumers with different preference on tying 
arrangement. A probit model will be adopted to test the 
hypotheses.  
 
Statistical models 
Our dependent variable is a dummy variable that can take a value 
of either 1 or 0. There are three standard statistical categorical 
models that would potentially deal with this kind of dependent 
variable. They are linear probability (LP) model, the probit 
model and the logit model. These models are collectively known 
as the qualitative response, quantal, categorical or discrete 
models (Amemiya, 1981). Probit and logit models are sometimes 
referred to as binary models as the dependent variable is 
restricted to be 0 or 1.  
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Probit analysis was used as early as in the 1930s. Initially the 
model is used for some studies on the impact of insecticide on 
insects. Thereafter, due to its effectiveness and reliability, the 
model has been applied in various research disciplines. Examples 
are like Lee and Trost (1978), who introduced the probit model 
on housing economics. 
 
It is very tempting to specify a linear probability model due to its 
simplicity (Aldrich, 1984). 
∑
=
+=+++++=
k
j
iijjiikkiii XbXbXbXbbY
0
22110 ee...
 
Where Y  is the dependent variable, kX  are the independent 
variables, kb  are the parameters, e is the random error. In our 
situation, the dependent variable Y  denotes whether a 
development comes with fitting outs. This value shall be 
constrained to be from 0 to 1. Amemiya (1981) argued that there 
exists a defect in the linear probability model, making it 
unsuitable for testing about probability. The problem is that 
while one side is restricted to be either 1 or 0, the other side of 
the equation is not. Thus, linear regression model is not suitable 
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for our tests here.  
 
We hence adopt the probit model to test our data since the results 
of the probit model is very similar to those of logit model 
(Amemiya, 1981). The probit model provides a useful means for 
modeling the dependence of a binary response variable on one or 
more explanatory variables, where the latter can be either 
categorical or continuous. Suppose there is an unobserved 
variable y* which ranges from negative infinity to positive 
infinity. This y* is assumed to be linearly related to the observed 
independent variable X such that  
∑ += e  Xby* jj  
y* is then linked to the observed binary variable y (the outcome) 
by the equation: 



≤
>
=
0y* if     0
0y* if      1
Y
 
 
Hence, ( ) ( ) ( ) ( ) ( )1yPr-1 0y*Pr0yPr and ,0y*Pr1yPr ==≤==>== , 
where Pr means probability. Since y* is continuous, the problems 
of specifying a linear probability model are avoided. We assume 
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the expected value of the error term is 0, i.e. 
( ) 0X eE =
. Since y* 
is not observable, the variance of the error term e, i.e.
( )X eVar 
, 
can not be estimated. We have to assume the distribution of the 
error term. As the probability of an event is unaffected by the 
identifying assumption regarding 
( )X eVar 
 (Long 1997), we 
here assume the error term e follows a normal distribution with 
mean =0 and variance =1. the cumulative distribution function of 
a normal distribution with 
( ) 0X eE =
 and 
( )X eVar 
=1 is 
( ) dt 
2
t
-exp 
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( ) ( ) ( ) ( )∑∑ >=>+=>== jjjj Xb-ePr0eXbPr0y*Pr1yPr . Since the 
cumulative normal distribution is symmetrical, 
( ) ( )∑∑ <=> jjjj XbePr Xb-ePr . Hence, 
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Maximum likelihood method will be used to estimate the 
parameters. If the parameters are significant at 10% level or less 
and have the expected signs, the hypotheses will be confirmed. 
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Otherwise, they will be refuted. 
 
The dependent variable 
In our probit analysis, the dependent variable is the probability of 
tying fitting out to the structure of units in a development.  
 
The data set shows that one of the samples has adopted a mixed 
bundling strategy, i.e. some of the flats are sold with solely 
structure while some of the flats are tied with fitting outs for sale 
in the same development. The tying status of another 
development is unknown. Therefore, these two samples will be 
discarded in our study.  
 
If tie-in sales is observed in a development, the value of 
dependent variable will be set to 1. On the other hand, if tie-in 
sales is not observed in a sample, the value of dependent variable 
will be set to 0. Figure 3.1 shows the distribution of this variable. 
 
Figure 3.1 
Fitting out status of developments 
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Fitting out status
Tied with structure
52%
Not tied
47%
Mixed / unknown
1%
 
The independent variables 
From the hypotheses, a number of factors are believed to have 
effect on developers’ decision.  
 
Distance of development to the city centre 
We have shown in the previous text that ring could be an ordinal 
measure of the distance to the city centre. If the development is 
located within the second ring, the value of this independent 
variable will be set to 1. If it is between the second ring and the 
third ring, the value of this independent variable will be set to 2, 
and so on. Those located outside the fifth ring will have a value 
of 5. Figure 3.2 shows the distribution of this variable.  
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Figure 3.2 
Ring number as a measure of distance to city centre 
Ring location
1
11%
2
14%
3
15%
4
37%
5
23%
 
 
Type of development (categorical) 
Flats are classified into two types, namely villa and apartment. 
For the developments which have only apartment units, the value 
of the variable will be set as 0. For those developments which 
include villa, the value of the variable will be set as 1. Those 
developments with both villa and apartment will also have the 
value of 1. Figure 3.3 shows the distribution of this variable. 
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Figure 3.3 
Type of developments 
0 20 40 60 80 100 120 140
number of samples
Apartment only
Villa included
Type of flats of development
 
 
Unit transaction price (continuous) 
Average unit transaction price is an indicator of the market value 
of a development. It is an indicator of market price better than 
the developers’ asking price. 
 
The mean and median of the average unit price in our data set is 
12,930 and 11,948 (RMB/
2m ) respectively. The maximum unit 
price is 37,029 (RMB/
2m ), which is about 3 fold of the mean, 
while the minimum unit price is less than 3,000 (RMB/
2m ). 
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Figure 3.4 shows the distribution of this variable. 
 
Figure 3.4 
Average transaction unit price of developments 
Transaction unit price ($/m2)
<10000
27%
10000-14999
31%
15000-19999
9%
>20000
7%
unknown
26%
 
 
Average flat size (continuous) 
Average size of flats in a development (measured in gross floor 
area) is given in square metres. 
 
The mean and median sizes of flats of all developments are 
146
2m  and 124
2m  respectively. The largest average flat size is 
over 400
2m . In contrast, the smallest average flat size is only 
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about 50
2m . Figure 3.5 shows the distribution of this variable. 
 
Figure 3.5 
Average flat size of developments 
Average flat size
(square metres)
<100
21%
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11%
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26%
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Chapter 4. Results and Discussion 
This chapter will present and discuss the results. Since there are 
very few samples of villa type development, the variable ‘Type’ 
may not be reliable. Hence, we will carry out two separate tests. 
Test 1 includes all the independent variables,. While in Test 2, 
the independent variable ‘Type’ will be excluded.  
 
4.1 Result of Test 1 
Test 1 includes all the 4 independent variables. The result of 
model is shown in table 4.1. 
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Table 4.1 
Results of Test 1 
Ordinal Probit Fit for fitting out 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiS
q 
Difference 13.789688 4 27.57938 <.0001 
Full 54.422227    
Reduced 68.211915    
 
RSquare (U) 0.2022 
Observations (or Sum Wgts) 99 
  
Parameter Estimates 
Term  Estimate Std Error ChiSquare Prob>ChiSq 
Intercept[1]  5.78114341 1.677841 11.87 0.0006 
ring location  0.5241124 0.2401564 4.76 0.0291 
flat type[1-0]  -2.21816522 0.9950078 4.97 0.0258 
unit price  0.0002573 0.0000733 12.31 0.0004 
average flat size  0.0050383 0.0043489 1.34 0.2467 
 
Independent 
variable 
Expected sign of 
coefficient 
Outcome Significance 
level 
Ring location  + + 5% 
Type of 
residential units 
- - 5% 
Transaction unit 
price 
+ + 0.5% 
Average flat size - + Not significant 
 
There are 99 samples included in the model. The difference 
between the total number of data set and the sample size for Test 
1 is due to some missing data in some variables. In particular, the 
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variable ‘average transaction unit price’ has many missing 
information. 
 
From the results, it is found that most (3 out of 4) coefficients of 
independent variable is consistent with the prediction. They 
include ring location, type of residential units and unit 
transaction price. The coefficients for these three variables are all 
significant at 5% significance level or less. However, the 
coefficient of the variable ‘average flat size’ is not significant.  
 
The results of the first three independent variables, namely, the 
ring location, type of residential units and the transacted unit 
price, are consistent with the expectation.  
  
4.2 Test 2 
As there are very few observations for villa type development, 
the result for the variable ‘type of development’ may not be 
reliable. We hence perform a second test where only apartment 
type developments are included. By doing so, we can rule out the 
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influence of type of flats to the dependent variable. The results 
are shown in table 4.2. 
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Table 4.2 
Results of Test 2 
Ordinal Probit Fit for fitting out 
Whole Model Test 
Model -LogLikelihood DF ChiSquare Prob>ChiSq 
Difference 13.120460 3 26.24092 <.0001 
Full 46.466940    
Reduced 59.587400    
 
RSquare (U) 0.2202 
Observations (or Sum Wgts) 86 
  
Parameter Estimates 
Term  Estimate Std Error ChiSquare Prob>ChiS
q 
Intercept[1]  6.7933859 1.9866622 11.69 0.0006 
ring location  0.591733 0.2623912 5.09 0.0241 
unit price  0.0002907 0.0000831 12.25 0.0005 
average flat size  0.0080072 0.0065615 1.49 0.2223 
 
Independent 
variable 
Expected sign of 
coefficient 
Outcome Significance 
level 
Ring location  + + 5% 
Transaction unit 
price 
+ + 0.5% 
Average flat size - + Not significant 
 
After sorting away the villa type developments, we fit a model 
focusing on the apartment type developments.  
 
We see from the result that, similar to the previous test, the 
outcome of the independent variables, namely ring location and 
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transaction unit price, is consistent with the predicted outcomes 
derived from the hypotheses. The significance level is consistent 
with the previous study as well. The result shows that the 
independent variable ‘ring location’ is significant at a 5% level 
and that of ‘transaction unit price’ is 0.5%. Their significance 
levels are acceptable and reliable. We can hence deduce that 
these two characteristics are of high significance to influence 
decision of tie-in sales arrangement.  
 
This time the McFadden R-squared value is 0.2202. It is even 
higher than the previous study. It tells that the independent 
variables used in Test 2 are of higher relevance with the 
dependent variable comparing to Test 1.  
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4.3 Discussion 
The two empirical studies, Test 1 and Test 2, have similar results. 
Hypothesis 1 predicts that there is a positive relation between 
transaction unit price and the tie-in sales arrangement. While 
Hypothesis 3 predicts that there is a positive relation between the 
location ring of development and the tie-in sales arrangement.  
 
The coefficients of the independent variable ‘unit price’ are 
positive in both Tests. It indicates that for a development with 
higher sales unit price, there is a higher chance that the tie-in 
sales is arranged on that development. It is because for a tied 
property, the unit price of the entire flat consists of 3 values – 
some portion of the land, the structure of building, and the fitting 
out. In contrast, for an untied property, the unit price includes 
just the former two categories. Thus, it is apparent that tie-in 
sales arrangement would be more likely found in developments 
with higher unit price. Hence, Hypothesis 1 is not refuted. 
 
The coefficients of the independent variable ‘ring location’ are 
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positive in both Test 1 and Test 2. It indicates that for a 
development farther away from the city centre, the probability of 
observing tie-in sale in that development is higher. The result 
shows that developers tend to provide fitting outs to suburb 
developments, as people living far away from the city centre are 
more willing to purchase flats tied with fitting outs.  
 
Land price is a very significant cost factor for any kind of 
residential buildings to be developed. The general rule is that the 
nearer a development is to the city centre, the higher its land 
price would be, and hence making the flat more expensive. 
Providing the same housing quality, price of flats located near the 
city centre is higher than those far away from city centre, due to 
its high land price. Under the same budget level, one can ask for 
a higher quality flat in suburbs. This is the reason why most 
people with lower income may prefer flats located in the suburbs. 
The higher the order of the ring and the farther its location from 
the city centre, the lower its price would be. Hence, the 
economies of scale in the mass production of fitting outs would 
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be treasured more. The Hypothesis is not refuted. This means 
that the distance to the city centre is a good criterion for 
separating two groups of consumers with different preferences 
with regards to tying fitting outs to structure.  
 
Hypothesis 2 predicts that villa type developments has a lower 
probability of coming with fitting outs. Test 1 shows that the 
coefficient of this variable is significant at 5% level. The 
negative sign of the coefficient indicates that developments 
consisting of villa type buildings will have a lower probability of 
coming with fitting outs. Hence, Hypothesis 2 is not refuted. As 
the target group of customers considers uniqueness and taste at a 
higher priority, the cost saved by economies of scale of mass 
production of fitting outs is of a little value to them.  
 
Hypothesis 4 predicts that there is a negative relation between 
the average flat size and the tie-in sales arrangement. The results 
of Test 1 and Test 2 are consistent. The coefficients in the two 
tests are not significant. Hence, Hypothesis 4 is refuted. Size of 
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flat is found not to be a criterion for separating consumers with 
different preferences for tying fitting out with flat structure. 
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Chapter 5. Conclusion 
This dissertation aims to study factors affecting developers’ 
decision to tie fitting out to structure in a competitive residential 
real estate market. Literature on tie-in sale has been focusing on 
theoretical studies of monopoly markets. Most of them were 
based on many unrealistic assumptions so that verification of 
their theories was impossible. This dissertation does not make 
unrealistic assumptions, it relies on empirical findings instead. It 
is submitted that heterogeneous consumer preference for 
economies of scale is the primary reason for tie-in sales of fitting 
out with structure in Beijing’s private residential real estate 
market. It then adopted the probit model to verify 4 proposed 
objective measures of separating consumers with different 
preferences. A total of 137 residential developments in Beijing 
on sale in recent years are investigated. 
 
The four measures are ‘ring location’, ‘type of flats in 
development’, ‘transaction unit price’ and ‘average size of flat of 
development’. The results show that consumers with different 
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preferences for tied fitting out could be separated by three 
measures. 
 
The unit transaction price, the type of flats and the distance from 
city centre of the development are found to have very significant 
effect on the probability of the existence of tie-in sales in 
development. These factors help the developers to separate 
groups of consumers with heterogeneous preference on cost 
savings by a mass production of tied fitting out  
 
The result shows that it is more probable to see the tying of 
fitting out to structure in apartments then in villa type 
developments. This tying arrangement actually reflects what 
developments’ target group of customers are. Villa type 
developments are more often targeting at higher income groups, 
who prefer uniqueness of design to cost saving by mass 
production.  
 
On the other hand, distance of development from city centre is 
Tie-in sales of fitting out and structure: a probit analysis of residential development in China 
 64 
also a factor capable of separating different consumer groups. 
Due to the effect of land price and the level of convenience, 
developments located near town centre target at the higher 
income groups rather than low income groups. The empirical 
study shows that the farther away from city centre a development 
is located, the higher the probability it comes with fitting out.  
 
Thirdly, unit transaction price is found to have significant effect 
on the probability of observing tying in a development. This is 
simply due to the fact that the cost of tied product (fitting out) is 
included in unit price.  
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5.1 Limitations of study and areas for improvement 
One possible limitation of this study is that characteristics of the 
developers are not investigated. As mentioned before, 137 data 
samples are collected. It is found that the private residential real 
estate market in Beijing is full of competition, as the ratio of 
developments to developers is approximately one to one. 
However, it is possible that some of the developers, although 
labeled with unique names, may come from the same group. The 
problem is that developers may have their own sales and 
marketing strategies. Thus, it is believed that if the developers’ 
information can be collected and investigated to a deeper extent, 
improvements can be achieved. For instance, hypothesis 
considering the developers’ preference may be tested.  
 
The factors proposed may not be the full story. Some other 
factors may also be relevant. For instance, the location factor 
may not only be limited to distance from city centre, if there can 
also be district variance. In addition, the hypothesis about 
location factor is measured by the distance between the 
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developments and the city centre, while such factor is quantified 
as the ring number that a specific development is located. One 
should be noted that the city planning in Beijing is special. 
Beijing’s centre is the low-rise Forbidden city, while height 
restrictions are imposed in the surrounding areas. Thus, this city 
centre area is not suitable for the development of central business 
district which requires plenty of high rise commercial office 
buildings for the accumulation of business. Instead, CBD of 
Beijing is planned in Chaoyang district. The Chaoyang district 
occupies a large portion of city area around the eastern third ring. 
The presumption that the CBD should be located around the city 
centre is not suitable for Beijing.  
 
It is mentioned in the part of hypothesis development that 
convenience of location may affect the land price. This 
convenience of location is measured solely by the distance from 
city centre. The limitation here is that it ignored the effect of 
CBD to the location’s convenience. Thus, it is suggested that the 
study may be improved if a factor concerning the location of 
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development around the CBD of Beijing is investigated. For 
example, a measurement of distance from the centre of CBD or a 
series of dummy variables representing the location districts may 
be useful to investigate the effect of CBD towards tying 
arrangement.  
 
A review of the literature shows that empirical studies on tie-in 
sales is lacking. Further empirical studies are encouraged to 
investigate on this important area. 
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INDEX 
 
Accessibility 33-35 
Bundling 4,13,14,17,18,21,24,25,46 
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